Introduction
One in 10 nursing home residents have cancer. 1 Among those with cancer, the frequency of any type of pain (often considered "the fifth vital sign" 2 ) ranges from 37% to 66%, 1, [3] [4] [5] [6] [7] of which about 75% is moderate-to-severe. 1 Nursing home residents with cancer are also twice as likely to have daily pain that is at times excruciating than those without cancer. 8 This population needs effective pain management strategies to relieve suffering and ensure dignity in care. 9 The application of existing clinical practice guidelines can effectively manage pain in the vast majority 10 of all patients.
reporting and treatment of pain. 1, 7 The few related studies available are limited in that the relationship between race and pain was only evaluated secondarily within a larger objective of assessing general pain management and was done so with data collected decades ago. With a high frequency of pain in the nursing home population with cancer, racial disparities in pain reporting and management could have a profound effect on the quality of life. A thorough and updated evaluation of these disparities is warranted.
We conducted a contemporary evaluation of Black-White disparities in pain reporting and its management among residents with cancer at the time of nursing home admission nationwide. We hypothesized that the prevalence of documented pain would be lower in non-Hispanic Black residents when compared with non-Hispanic White residents. We also hypothesized that the prevalence of pain management would be lower in non-Hispanic Black residents than non-Hispanic White residents. Recognizing this disparity is an important first step to work toward improving nursing home treatment and care.
Methods

Study design
This cross-sectional study used national and comprehensive data from the Minimum Data Set (MDS) 3.0 to assess pain reporting and management at nursing home admission between non-Hispanic Black and non-Hispanic White residents. The MDS 3.0 is an improved version of the MDS 2.0 and is conducted in all Medicare-/Medicaid-certified nursing facilities. The MDS data were de-identified. The MDS is completed with all available information, including medical records, transfer records, hospital discharge information, and self-reported information. This study was approved by the University of Massachusetts Medical School Institutional Review Board.
Data source
The MDS 3.0 is a validated 24 and reliable administrative assessment that is required in all Medicaid-and Medicarecertified facilities (~96% of all nursing homes). Assessments are conducted by trained health care providers who interview residents (if they are able to self-report), their family members or other proxies, and direct care staff at nursing home admission and at 90-day intervals thereafter; assessments collect information on resident sociodemographic characteristics, clinical measures, functional status, cognitive patterns, diagnoses, treatments, and procedures. We used information only from admission MDS assessments.
Sample selection
From 3,748,663 newly admitted nursing home residents with MDS 3.0 assessments performed between January 1, 2011 and December 31, 2012 (Figure 1) , we identified 402,323 residents with an MDS active cancer diagnosis; 25 371,169 residents were non-Hispanic Black or non-Hispanic White. We included those aged ≥50 years old, non-comatose, and those without missing information on covariates (except source of admission). The admission assessment is required by day 14 in the nursing home. Residents whose admission assessment was completed in >21 days were excluded. The final sample consisted of 342,920 residents.
Outcome measures
We considered 2 domains: documentation of pain and management of pain.
Reported pain
The MDS 3.0 includes a pain section (Section J
26
) prompted by a requirement to document any self-reported (or if unable to self-report, staff-assessed) pain during the 5 days prior to the assessment. The self-reported pain assessment includes items that measure any pain (yes/no), pain frequency (rarely, occasionally, frequently, and almost constantly), pain effects on function (pain made it hard to sleep [yes/no], has pain limited day-to-day activities [yes/no]) and pain intensity (either numeric scale: 0 [none] to 10 [worst] pain or verbal descriptor scale: mild, moderate, severe, or very severe pain). Following the method of Edelen and Saliba, pain intensity variables were combined into 1 variable, pain severity, which classified pain into 4 levels: mild, moderate, severe, or very severe. 24, 27 For those unable to self-report pain, staff assessed a resident's pain based on observation and/or medical records with items that measure any pain (yes/no) and its frequency in the past 5 days (none, 1-2 days, 3-4 days, and daily). 26 
Pain management
Using information in the medical record, pain management strategies were documented among all residents because of the cross-sectional nature of the data and the MDS instructions given to record pain. For example, if pain was wellcontrolled, the MDS pain variable would be coded as "No pain present". We evaluated if a resident received any pain medication in the past 5 days from the MDS 3.0 Section J 26 using the items that ask if the resident is on a scheduled pain medication, has received their pharmacological pain medication, or has a non-medication intervention for pain. If a resident is unable to self-report pain, staff members 
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Racial disparities in nursing home pain are instructed to document pain medication status based on review of information in their medical record. Two pain management variables were binary (yes/no) receipt of: any pharmacologic treatment (scheduled and/or pro re nata (PRN) medications) and any non-pharmacologic pain treatment. We also created a 4-level variable: 1) receipt of both scheduled and PRN analgesics (if both were coded as yes, then residents were placed in this category); 2) scheduled pain regimen alone (if scheduled pain regimen was coded as yes, but PRN coded as no, then residents were placed in this category); 3) PRN analgesics alone (if PRN was coded as yes, but scheduled pain regimen coded as no, then residents were placed in this category); and 4) no receipt of pharmacologic pain medications (if scheduled pain regimen and PRN were both coded as no, then residents were placed in this category).
Measure of race
Race/ethnicity was documented in Section A 28 of MDS 3.0. When completing an admission assessment, health care providers were instructed to record race/ethnicity of nursing home residents (via self-report, health care proxy-report if self-report not possible, or perceived if neither) with 1 or more of the following categories: White, Black or AfricanAmerican, Hispanic or Latino, Asian, American Indian/ Alaskan Native, or Native Hawaiian/Pacific Islander. We included residents classified as non-Hispanic Black or nonHispanic White (reference group). Nursing home residents with multiple categories of race/ethnicity documented were not included. We did so to facilitate comparison with previous literature on this topic. 14, 21 These studies have mostly considered non-Hispanic Blacks to be the "exposed" group and non-Hispanic Whites to be the reference group.
14,17,21,29
Covariates
The variables were included as potential confounders based on evidence that suggested that they may be associated with reporting of pain or receiving pain medications. 1, 7 Sociodemographic characteristics included gender, age (50-64, 65-74, 75-84, and ≥85 years), and marital status (married, not married, or separated). Resident care or status variables included receiving skilled nursing care indicated by receipt of a Skilled Nursing Facility Prospective Payment System assessment, source of admission (community [i.e., private residence, board/care, assisted living, or group home], another nursing home or swing bed, acute hospital, psychiatric hospital, inpatient rehabilitation facility, hospice, or other), rejects care (e.g., medications and bloodwork), hospice use (within the last 14 days either as a resident or prior to being a resident), and 6-month or less prognosis (excluding those on hospice). Physical and cognitive 31 which is primarily based on the self-reported Brief Interview for Mental Status (BIMS); if the residents were unable to complete the BIMS, the staffassessed Cognitive Performance Scale (CPS) was used. The cognitive impairment variable was grouped into 3 levels of impairment based on the BIMS score, which ranges from 0 to 15 (13-15: none/mild, 8-12: moderate, and 0-7: severe) and the CPS score, which ranges from 0 to 6 (0-2: none/mild, 3-4: moderate, and 5-6: severe). Mental health conditions included the presence (or absence) of the following variables: dementia (or Alzheimer's disease), depression (other than bipolar), and anxiety disorder. Painful comorbid conditions included heart failure, respiratory failure, inflammatory bowel disease, arthritis, osteoporosis, fracture (hip and other), and skin lesions/infections (unhealed pressure ulcers, surgical wounds, wound infection, second-/third-degree burns, open lesions, infection of the food, diabetic foot ulcer, and other open lesion on the foot), Parkinson's disease, and multiple sclerosis. Painful morbidities, such as inflammatory bowel disease, Parkinson's disease, and multiple sclerosis were included because of the high prevalence of reported pain among those with these conditions. [32] [33] [34] Table S1 shows the specific MDS item numbers used to define these variables.
Statistical analyses
We used descriptive statistics to describe the sample with the following types of variables: sociodemographic, resident care/status, physical/cognitive impairment, and painful comorbid conditions. Reported pain was analyzed stratified by self-reported versus staff-reported assessment method. Modified Poisson models (implemented with generalized estimating equations using an exchangeable correlation structure to account for clustering within nursing facilities) were used to provide estimates of prevalence ratios 35, 36 and 95% CIs comparing non-Hispanic Black with non-Hispanic White (reference) reported pain and pain management strategies. Adjusted prevalence ratios (aPR) and corresponding 95% CIs were derived from models with all covariates described previously with the exception of variables for admission source and receipt of skilled nursing care. A similar modeling approach was used to compare pain management strategies with separate modified Poisson models for the 2 binary pain management variables (any pharmacologic and any nonpharmacologic treatments) and a multinomial model for the 4-level type of pharmacologic treatment variable (using no pharmacologic treatment as the reference group).
Results
Study population
The mean age was 80.5 ± SD 9.7 years among non-Hispanic White nursing home residents and 75.0 (± SD 11.2) years among non-Hispanic Black residents (Table 1) . While 38.6% of non-Hispanic White residents were married at entry to nursing home, 27.5% of non-Hispanic Black residents were married. Consistent across race, most residents entered the nursing home from an acute care hospital. More than threequarters of all residents had moderate or severe limitations in ADLs (Whites: 82.9%, Blacks: 84.2%), while many also had moderate or severe cognitive impairment (Whites: 39.0%, Blacks: 46.8%). The prevalence of painful conditions appeared to be similar by race/ethnicity as the prevalences did not exceed an absolute difference of >5%. Only a fraction of the population had osteoporosis, with apparent differences between non-Hispanic Whites and non-Hispanic Blacks.
Reports of pain
Among nursing home residents with cancer who were able to self-report pain (Table 2) , non-Hispanic Blacks had pain recorded less frequently than non-Hispanic Whites (Black: 58.1%, White: 62.3%; aPR Black relative to White: 0.98, 95% CI: 0.97-0.99). Among newly admitted residents with cancer, 10.3% of non-Hispanic Black residents and 7.8% of non-Hispanic White residents were unable to self-report pain and as a result, had staff-reported pain. Among those who were unable to self-report, 46.2% of non-Hispanic Black residents and 54.8% of non-Hispanic White residents had staff-documented pain (aPR Black relative to White: 0.89, 95% CI: 0.86-0.93).
The MDS included additional pain measures (albeit different for those self-versus staff-pain assessments) for those with documented pain. Among those with any self-reported pain (n=194,920), pain frequency was similar between nonHispanic Blacks and non-Hispanic Whites with ~13% of all residents reporting almost constant pain (Blacks: 12.6%, Whites: 13.3%), ~37% reporting frequent pain (Blacks: 37.2%, Whites: 37.8%), and ~42% reporting occasional pain (Blacks: 43 
Pain management
While most residents received some pharmacologic pain management ( 
Discussion
Non-Hispanic Black residents were admitted to nursing homes at a younger age than non-Hispanic White residents. Severe ADLs and cognitive impairments appeared to be more prevalent in non-Hispanic Black residents relative to non-Hispanic Whites. Regardless of race, most were admitted from acute care hospitals and few were enrolled in hospice. We found that pain was common among nursing home residents with cancer, yet non-Hispanic Black residents were less likely to have both self-and staff-reported pain 
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documented than non-Hispanic White residents. Regardless of documentation source, non-Hispanic Black residents were less likely to receive pain management than non-Hispanic White resident in nursing homes.
Our findings are consistent with the published literature. 7, 37, 38 Previous studies have shown an underreporting of pain among minority races, including African-Americans in US nursing facilities. 7, 8, 38, 39 One study found that Black nursing home residents were 20% less likely to have documented daily pain that was at times excruciating when compared with White residents. 8 Among nursing home residents with cancer, we previously found that African-Americans were 45% less likely to have documented daily pain compared with that of White residents using 1990 data from the MDS 2.0. 7 A more recent study by our group reported similar trends. 1 While only these 2 studies have reported pain management according to race/ethnicity among nursing home residents with cancer, both results parallel our current findings. Using the MDS 2.0, we also previously showed that African-Americans had a 63% higher probability of receiving no analgesics as documented on the MDS among those with daily pain compared with Whites. In a study using data from 2006 to 2007, we observed similar patterns.
1 Using more recent MDS 2.0 data cross-linked to pharmacy transaction data, we noted a trend that non-Hispanic Blacks were less likely to receive any analgesic for any pain compared with non-Hispanic Whites.
The potential mechanisms behind the racial disparities in pain reporting and management that were observed in our study and others could stem from facility-or provider-level bias in reporting and perceptions of pain. 16 At the facilitylevel, several studies have shown that African-Americans are more likely to be at lower quality nursing homes than their non-Hispanic White counterparts. 40, 41 If African-Americans are more likely to be at these lower quality nursing homes, it is understandable that their pain reporting and management would be affected since lower quality facilities would have fewer medical personnel and less administrative resources available. In addition, it has been shown that nursing facilities with less hospice staff are more likely to have residents with incomplete pain assessments and less documentation of pain than facilities with more hospice personnel (likely from ascertainment bias). 38 If lower tiered facilities have less hospice staff and a higher proportion of African-American residents, then the underreporting of pain (and consequently less pain management) among non-Hispanic Blacks could be the result of this phenomenon. At the provider-level, there are 3 types of potential miscommunication between the patient and provider that could affect pain reporting and management: 1) misinterpretation of a patient's expression of pain through discrimination (i.e., biases, prejudices, and stereotyping), 2) language barriers and health literacy, and 3) unintentional intimidation. 16 Two studies have shown that minority patients participate less in their medical decision making than their non-Hispanic White counterparts. 42, 43 This discrepancy in medical decision making could lead to less communication in pain reporting and worse outcomes in pain management for minority patients. Recent research has linked higher levels of pain to decreased adaption and acceptance of illness. 44 Furthermore, a recently published review 14 demonstrated that physicians often have a less positive view of minority patients. 14 Consequently, minority patients may feel intimidated and be less likely to express an accurate level of their pain to health care providers when compared with non-minority patients. Alternately, providers may be less attuned to recognizing pain in minority patients, or may ascribe expressions of pain to other explanations. Even "self- Prevalence ratio estimated via robust Poisson models with facility clustering accounted for by generalized estimating equations (GEE), and with non-Hispanic Whites as the reference group. For "type of pharmacologic pain management (versus no pharmacologic pain management)," prevalence ratio estimated via a four-level outcome variable in a multinominal logistic model with facility clustering and no pharmacologic pain management as the reference group.
b Adjusted prevalence ratios with non-Hispanic Whites as the reference group derived from models including all characteristics in Table 1 
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Racial disparities in nursing home pain reported" pain is recorded on the MDS 3.0 by care providers, thus implicitly biased racial filtering of the documentation of pain may occur when recording self-reported pain.
We recognize that these findings relate to nursing home residents at admission. As such, the findings may more aptly reflect care received outside of the nursing home setting, rather than care provided in the nursing home. While future work will focus on racial differences in pain over the course of the nursing home stay, our findings have important implications. First, that such differences extended to residents admitted to nursing homes should be highlighted. The medically supervised setting that nursing homes provide offers an opportunity to reduce racial disparities in pain recognition and management. Furthermore, all Medicaid-and Medicarecertified nursing homes are required to report facility quality indicators, which include prevalence of pain among residents. These quality indicators are publicly available and can be used to rate and compare facilities. Our findings about differential documentation of pain should be considered when interpreting pain-related quality indicators, given the known racial segregation of nursing homes.
Our results can help to shed light on racial disparities and their potential mechanisms in the management of pain among nursing home residents with cancer, individuals who are particularly susceptible to high levels of pain. To our knowledge, this is the first study to thoroughly evaluate disparities between Blacks and Whites in pain among residents with cancer in US nursing homes using the improved pain measures included on the MDS 3.0. There are some limitations to keep in mind. We assessed residents' pain and its management at admission, pain may be treated differently among longer staying residents. The prevalence of different cancers may not be the same across all racial/ethnic groups. Since some cancer types and stages have higher associations with pain and certain racial/ethnic groups than others, this could have affected the apparent disparity in documented pain. However, we had no information on cancer type and stage. In addition, reports of pain are limited to the data in the MDS 3.0, which asks about pain within the past 5 days. The extent of self-reported pain could be subject to recall bias, especially since many residents in the nursing home have some level of cognitive impairment. The MDS 3.0 only includes basic information about medications for pain, and not specific drugs. The extent to which unequal management of pain persists in nursing homes should be further explored by evaluating specific medications, dosages, longer staying residents, and specific types of cancer.
Conclusion
This study indicates that there are racial disparities that extend from other health care settings into nursing homes. The improved pain measures in the MDS 3.0 have not eliminated differences in documented pain among newly admitted nursing home residents with cancer. More research should be done to more systematically understand racial disparities in pain reporting and its management among nursing home residents with cancer to help guide targeted interventions. Given the terminal nature of cancer, especially when experienced by an older individual in a nursing home, providing equitable pain management is paramount.
